Clinician miscommunication contributes to an estimated 250 000 deaths in US hospitals per year. Efforts to standardize handoff communication may reduce errors and improve patient safety.
E very year, clinician miscommunication contributes to approximately one-third of serious inpatient medical errors, 1 resulting in an estimated 250 000 preventable deaths annually in US hospitals. 2, 3 Handoffs during transitions of care represent a significant proportion of interclinician communication and are particularly susceptible to error. 4 The Joint Commission and the Accreditation Council for Graduate Medical Education have identified handoff communication as a key target for national quality improvement and patient safety efforts. [4] [5] [6] Despite this, to our knowledge, few attempts have been made to standardize handoff communication in an evidence-based manner.
7-9
Standardization and improvement of handoff practices are particularly crucial in an academic environment.
5 At teaching hospitals, resident physicians often "cross cover," serving as temporary clinicians for patients. This commonly occurs overnight when staff support and direct senior supervision may be diminished. Covering residents may have only fragmented knowledge of patients and therefore rely heavily on clear, concise, and directed handoff from the previous clinician. 10 Moreover, resident work hour restrictions have led to more frequent handoff communications and thus could increase the occasions for inaccuracies or omissions.
11
The UW-IPASS handoff curriculum was developed by a resident-led team as part of a quality improvement project to address handoff communication inadequacy at a multisite academic institution. Details of the curriculum design and implementation are described in another article. 12 Briefly, the intent of UW-IPASS is to standardize and improve clinician handoffs in adult intensive care units (ICUs), mainly through the use of a mnemonic and an electronic medical record (EMR) tool that ensures communication of essential information ( Figure 1 ). This tool was systematically implemented via a teaching curriculum in 8 ICUs with the help of onsite leaders, who provided evaluations of program compliance and gave clinician feedback. This mnemonic was adapted with permission from the original IPASS curriculum, which was designed for use with acute care pediatric patients. 7 In a pediatric inpatient population, implementation of the IPASS curriculum led to a 23% relative decrease in medical errors and a 30% relative decrease in adverse events.
5
In this cluster randomized stepped-wedge clinical trial of 8 adult ICUs in 2 tertiary teaching hospitals, the primary aim was to assess the effect of the UW-IPASS handoff curriculum on perceived adequacy of interclinician communication. Secondary aims included assessing the effect of UW-IPASS with length of stay (LOS), days of mechanical ventilation, reintubation within 24 hours, and order entry workflow patterns.
Methods

Study Design, Participants, and Setting
Implementation of the UW-IPASS curriculum was conducted using a cluster randomized stepped-wedge clinical trial that permitted staggered implementation and assessment of this large-scale quality improvement initiative. 13 Eight of 9 surgical and medical ICUs across 2 tertiary care teaching hospitals agreed to randomization. One ICU (a 13-bed medical-cardiac ICU) was excluded because this unit was already using an IPASS-based communication structure. The remaining 8 ICUs were cluster randomized by a study investigator (L.N.L.) to receive the UW-IPASS curriculum in 4 successive waves (2 ICUs per wave), from October 2015 to May 2016 ( Figure 2) . All clinicians at all locations were required to participate in UW-IPASS education and training, and compliance with the curriculum was tracked and enforced by ICU directors. Noncompliant clinicians received immediate feedback from onsite advocates. In addition, residents, fellows, nurse practitioners (NPs), physician assistants (PAs), and attending physicians were recruited to voluntarily participate in surveys that assessed the perceived utility and acceptability of the UW-IPASS project. For the purposes of analysis, NP, PA, and resident responses were combined because their clinical roles and responsibilities within the ICUs are similar. This study was approved by the University of Washington Human Subjects Division and written informed consent was provided for all participants. The trial protocol can be found in Supplement 1.
Intervention
The UW-IPASS standardized handoff curriculum was developed via a resident-led quality improvement project, as previously described. 12 The curriculum included 4 essential elements. First, an online module was created to orient clinicians to the UW-IPASS handoff method. Second, the UW-IPASS mnemonic was printed as a pocket card and made available to all ICU clinicians who were participating in handoffs ( Figure 1 ). Third, a computerized UW-IPASS handoff tool was incorporated into our institution's EMR (Cerner Millennium; Cerner Corporation) using an embedded rounding and handoff application (CORES; Transformative Med Inc). Fourth, orientation and support were provided via weekly audio-visual presentations and handoff observations by experienced clinicians. All ICUs received the intervention and control data were collected from ICUs before curriculum implementation. During this control period, handoff procedures were conducted according to local ICU cultures and individual clinician preference (the prior standard of care).
Outcomes Clinician Perceptions of Handoffs
Clinician perceptions of handoffs were assessed via multiple methods. Surveys specific to each clinician role were administered to participants in each ICU (eMethods in Supplement 2). From September 2015 until May 2016, a daily "postshift query" was sent to fellows, residents, NPs, and PAs via anonymous, secure, and automated text messaging (Qualtrics Inc). Postshift queries were sent at 8 AM, immediately following the night shift in the ICU of interest. These queries assessed the perception of clinicians of factors directly related to handoff quality in the preceding shift. These factors included communication failures, clinician knowledge of the patient, and planof-care consistency and advancement ( Table 1 ). All participants were also invited to complete surveys distributed via email at the beginning and end of the intervention period to determine its effect on their attitudes and practices concerning handoffs. Optional free-text descriptions of failures in handoff were analyzed via a deductive content analysis using a codebook developed to identify failures in each of the 5 components of the handoff mnemonic.
Twenty-five brief interviews were conducted with various clinicians (interns, residents, fellows, attending physicians, NPs, and PAs) who worked in 1 of the 8 IPASS ICUs at some point during the study. Two UW-IPASS team members (J.M.Z. and P.T.S.) visited all 8 ICU team rooms and interviewed participants in-person after written informed consent was obtained. Data collection continued until at least 1 interview was conducted with a clinician from each of the 8 ICUs. These interviews were analyzed using a deductive content analysis.
14 Patient Quality of Care Aggregate deidentified ICU-quality indicators were also collected to assess the effect of the curriculum on clinical outcomes, including days of mechanical ventilation, ICU LOS, reintubations within 24 hours, and order entry workflow patterns. Daily order entry between 6 AM and 8 AM was specifically examined; orders during this period often represent attempts by the day team to rectify "missed" tasks from overnight before morning rounds (transfer orders and discharge orders were specifically excluded from this analysis). Aggregate data collection was conducted using a common Clinical Data Warehouse (Microsoft Amalga; Microsoft Corp) that was used by both hospitals.
Statistical Analysis and Data Presentation
Categorical data are shown as counts with percentages and continuous data are shown as means with 95% CIs. A sample size of 3240 handoff events was determined to have an 80% power to detect a 10% difference in handoff errors between inter- Conducted in 8 intensive care units (ICUs) over a period of 8 months at 2 tertiary-referral teaching hospitals. Table 1 . Postshift Queries Sent Daily to Residents, NPs, PAs, and Fellows Before and After the Implementation of UW-IPASS els were used to assess the effect of implementing the UW-IPASS curriculum (the exposure of interest) on clinician responses. These models were used to compute odds ratios (OR) for categorical outcomes or estimated mean differences for continuous outcomes, each with 95% CIs. Additional covariates in these models included categorical variables to allow for clustering by ICU, fixed effects by the period since study initiation, and for random effects by individual clinician. An α level of .05 was assumed for statistical significance. Analyses were performed using the R software environment, version 3.2.4 (R Foundation) with the "lme4" package 15 and Stata, version 12.1 (StataCorp).
Results
Overall, 106 of an estimated 344 eligible participants (31%) agreed to enroll (eFigure in Supplement 2). Participants represented a sample of the workforce for ICUs in this clinical trial and were composed of all different training levels from the departments of surgery, medicine, anesthesia, and emergency medicine. Sixty-three of 247 residents, NPs, and PAs (26%), 13 of 33 fellows (39%), and 30 of 64 attending physicians (47%) agreed to enroll in the study. Residents, NPs, and PAs had 343 handoff events during the control period and 740 handoff events during the intervention period. The fellows had 244 handoff events during the control period and 171 handoff events during the intervention period. During the study period from October 1, 2015, and June 1, 2016, the use of the EMR tool was tracked; this demonstrated that clinicians used the tool 14 964 times of 23 384 potential opportunities for use (64% overall compliance). Over the study period, the use of the EMR tool increased from 56% to 74% compliance per week.
Communication Failures Among Residents, NPs, PAs, and Fellows
During the control period, residents, NPs, and PAs reported being unprepared for their shift because of a poor-quality handoff 35 times (10.2%) of 343 handoffs, while intervention period residents, NPs, and PAs reported being unprepared in 53 of 740 handoffs (7.2%). Compared with the control period, the UW-IPASS intervention was associated with an 80.5% reduction in the odds of a perceived poor handoff among residents, NPs, and PAs within the same ICU and study period (OR, 0.19; 95% CI, 0.03-0.74; P = .03). Additional qualitative data from resident, NP, and PA surveys provided details about perceived communication failures. Forty-four respondents (control, n = 22; intervention, n = 22) included optional free text explanations about the nature of perceived handoff failures. A qualitative analysis showed a similar reported frequency of types of handoff failure between the intervention and control groups. Fifteen respondents (34%) noted an inadequate communication of patient medical histories, 13 respondents (30%) expressed frustration with specific members of the team, and 8 respondents (18%) noted a failure to communicate relevant contingency plans (P = .20). Notably, before UW-IPASS implementation, 46 of 63 residents, NPs, and PAs (73.3%) reported that they were "confident" about their handoff communication skills, compared with 58 of 63 (91.5%) after implementation (P = .71). Before the intervention, 6 of 13 clinical fellows (45%) estimated that ICU team handoff errors occurred fewer than 5 times per month. After UW-IPASS implementation, all of the fellows estimated that handoff errors occurred fewer than 5 times per month. Fellows tended to report that residents were more competent and better prepared after UW-IPASS implementation, but all of these trends were not statistically significant ( Table 2) .
Effect on Resident Workflow
The duration of handoffs among residents during the intervention phase was unchanged compared with the control phase (estimated +5.5 minutes; 95% CI, 0.34-9.39; P = .30). Notably, these time estimates were self-reported by residents in response to daily postshift queries (Table 1 ). The number of orders placed in the EMR between 6 AM and 8 AM ("last-minute" order entry before rounds) was 106 per 100 patient-days in the control period, compared with 78 per 100 patient-days in the intervention period (−28 orders; 95% CI, −55 to −4; P = .04). Six of 30 attending physicians (19%) and 15 of 63 residents (23%) thought that UW-IPASS improved workflow, but 9 of 30 attending physicians (29%) and 13 of 63 residents (20%) thought that UW-IPASS slowed workflow.
Patient Outcomes
Overall, UW-IPASS was associated with trends toward a shorter ICU LOS and duration of mechanical ventilation, but these were not statistically significant findings. The number of reintubations within 24 hours of extubation was unchanged (Table 3) . Most participants appreciated the standardization of handoff components and believed that all relevant areas of a handoff were included in the UW-IPASS tool. Overall, clinicians reported that the most useful aspect of the curriculum was the UW-IPASS rounding tool that was integrated into the EMR. Clinicians emphasized that the EMR tool helped to guide verbal handoffs and acted as a valuable visual prompt. Clinicians reported that the most useful aspect of the handoff mnemonic was the "illness severity" category. They noted that this category helped with prioritization and efficiency during their ICU shifts.
Discussion
Across 8 adult ICUs, the UW-IPASS handoff curriculum improved clinician preparedness. After training in UW-IPASS, clinicians felt more prepared by handoffs and reported higher scores for readiness to care for patients. These data suggest that UW-IPASS may optimize handoff communication.
Recent estimates suggest that medical errors are the third leading cause of inpatient death in the United States, 2,3 and both the Accreditation Council for Graduate Medical Education and the Joint Commission have identified handoff communication failures as the root cause of a third of all medical errors. 5,16 Therefore, research on effective handoff standardization is an urgent national priority. This study can be most readily compared with the original IPASS article by Starmer and colleagues. 7 The authors conducted a multisite investigation with direct observation of handoffs and a detailed collection of data regarding medical error rates. Our data corroborate their finding that an IPASSbased curriculum improves communication and clinician preparedness for patient care. Although our study was not adequately powered to detect differences in medical error rates, it still supports the notion that IPASS-based curricula can effectively and safely standardize handoff communications in many clinical scenarios. However, in contrast to the original IPASS investigation, our results indicated that the duration of handoff may have increased after the intervention. This may be the case for several reasons. First, our measurement of handoff duration relied on clinician recall and perception rather than direct measurement and may be subject to recall bias. Alternatively, it may be that the structure of UW-IPASS slowed down communication due to the addition of relevant information. Finally, it may be that with additional education and experience, the length of handoffs would decrease. Clinicians in our study used IPASS for only months at a time and, in some cases, only 6 weeks of postintervention data were collected. This is compared with the original study in which clinicians were immersed in the program for at least 6 months, with a subsequent 6 months of postintervention data collected.
UW-IPASS was associated with a significant decrease in the number of orders placed in the 2 hours before morning rounds. Many orders placed during this time could reflect last-minute changes from incoming residents who are attempting to rectify the night resident's oversights or delays in care before to morning rounds. In this context, these data suggest that UW-IPASS improves clinician preparedness and reduces miscommunication, thereby reducing the number of last-minute prerounding orders that are placed. However, this analysis of clinician order-entry patterns is a novel approach to assess quality improvement endeavors, and further validation of this metric is required before making any definitive conclusions.
As expected, given the relatively small sample size and the baseline high-quality care provided in this institution's ICUs, 17 this study did not detect a difference in aggregate patient outcomes, such as ICU LOS, duration of mechanical ventilation, or the number of reintubations. Although 2 studies of IPASS-based curricula have shown a positive effect on surrogate outcomes (clinician miscommunication and medical errors), it remains to be seen if UW-IPASS can positively affect ultimate clinical outcomes. Larger and longer-term studies are warranted to examine these clinical end points.
Limitations
There were several important limitations to this study. First, the data collected reflect the perception of clinicians, which is susceptible to recall and response bias, or even the Hawthorne effect. Second, curriculum participation and compliance with IPASS handoffs was compulsory, but participation in surveys was entirely voluntary. Only 31% of eligible clinicians agreed to sign up for the study and this limits interpretation of clinician perceptions. The reason for low participation is unclear, but some clinicians stated that they were reluctant to receive a daily text message from our study team. Nevertheless, the surveyed clinicians were a representative sample of all disciplines and all clinician levels involved in the project. Third, the small sample size limits the ability to draw definitive conclusions regarding the perceptions of fellows on the curriculum and regarding clinical patient outcomes. Fourth, blinding of participants was not possible given the nature of this primarily educational intervention and the unethical nature of a sham intervention. Finally, our mixedeffects regression analysis rests on several assumptions, some of which may reflect an oversimplification of the data. These include an assumption that the variances were the same for clusters (ICUs) and that the intervention would have the same strength of treatment effect for all handoffs. Furthermore, given the fact that residents rotate between units, and thus some portion of residents would move from an intervention to a control unit, some level of contamination was expected, especially in the late control phases of the study. This violates the assumption of independence of the models. However, this was adjusted by including a unique clinician identifier variable in the regression models.
In addition to the effect on patient outcomes, further research is needed regarding the applicability of UW-IPASS to other clinical care scenarios outside of the adult ICU. The authors are currently joining with the institutional graduate medical education office to evaluate next-steps, including piloting UW-IPASS in the adult acute care floor setting, and medical and surgical subspecialties. While these results are relevant to all specialties, cogent communication is essential for the care of rapidly evolving surgical patients. Indeed, surgeons depend on clear communication from multiple teams and multiple clinician levels in perioperative care. Therefore surgical clinicians should take the leadership roles in these efforts to standardize handoffs. Sensitivity to local culture and service-specific needs are vital to a successful implementation of UW-IPASS.
12 Ultimately, the stakeholders and leadership at our institution are eager to standardize handoffs across specialties. Just as clinicians across the country, regardless of training history, communicate using the same written framework (subjective, objective, assessment, and plan), we anticipate that the future of verbal handoffs will be, and must be, collectively standardized.
Conclusions
UW-IPASS standardized handoffs resulted in fewer communication errors and improved clinician preparedness in 8 adult ICUs. IPASS-based curricula may be an important step forward in communication standardization efforts. These research efforts are timely and urgent because medical errors from handoff miscommunications continue to cause daily morbidity and mortality across American care health systems. Indeed, our medical and professional code of ethics mandate that we now prioritize the development of evidence-based handoff standardization. Transitions in patient care do not occur without negative consequences. We have known for more than 20 years that a crosscovering physician dramatically increases the risk of preventable adverse events. 1 The 2003 implementation of duty hour restrictions increased the number of handoffs required for care of inpatients; these changes also led many to question whether duty hour restrictions were a benefit or detriment to patient safety, with both medicine and surgery residents indicating that patient harm commonly resulted from handoffs.
2 No place is there more potential for patient harm resulting from handoffs than the intensive care unit (ICU), owing to patients' severity of illness and the resulting complexity of this patient population. Previous work 3 has demonstrated the efficacy of the I-PASS (illness severity, patient summary, action list, situation awareness and contingency plans, and synthesis by receiver) program in decreasing the medical error rate and preventable adverse events without affecting the sign-out duration or resident workflow. However, the objective outcome data show no improvement in ICU length of stay, ventilator days, or reintubation rates. The authors acknowledge the importance of demonstrating improved clinical outcomes as the gold standard for any care process intervention like I-PASS. Their contrasting findings beg the question of measurable benefits of a standardized handoff system on patient care in the ICU. Was the basis of no measurable benefit on clinical outcomes in this study truly because of smaller sample size and an existing high-quality care system? Or was the absence of improved clinical outcomes a result of the ICU system mandating a different structure for transitions of care because of patient complexity? The I-PASS program may indeed prove useful for improving physician communication and therefore is likely to benefit interactions in new ICUs or within ad hoc patient care teams in the ICU. Broader evaluation in more ICU environments is required before we can fully understand the effect of the I-PASS program or other tools for standardized handoffs on patient safety in the ICU. Confirm by checking this box that you are listing on Section VIII all direct and indirect funding that supports this research. Indirect funding is generic (i.e., not tied to this specific study) federal salary support for the time that any key personnel spend on the research. Examples: many training grants, fellowships, scholarships, and career development awards. 
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This project is primarily a quality improvement project that will involve all providers in the intensive care units. This 3 component of the project is simply implementation a teaching curriculum without any data collection for any research. Our intent 4 is to teach this 'IPASS' tool to providers in our adult ICUs at Harborview Medical Center and the University of Washington. . The 5 IPASS curriculum includes provider education regarding the importance of quality handoffs, and education regarding the specific 6 handoff mnemonic. The curriculum is executed in three primary ways. First, providers will be asked to complete a 5-10 minute 7 PAGE 8 APPLICATION: Human Subjects Review (13-11), Full Board or Subcommittee (Rev. 04/24/2015) online module. Second, providers will receive a 5-10 minute didactic refresher. Third, providers will undergo observation by an I-8 PA"" 9
The secondary aspect of this project is a research study. We will solicit voluntary consent for enrollment and data 0 collection from all providers. "Intervention subjects" are care providers that receive the IPASS tool and "control subjects" are 1 providers who do not have the tool. We will then measure provider satisfaction and user experience with the IPASS curriculum, 2 using a series of surveys. Finally, we will collect composite de-identified data related to patient complications before and after 3 the IPASS tool is implemented.
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Purpose statements: 6 a. The purpose of the quality improvement component of this project is to enhance physician communication, and improve patient 7 safety and outcomes. 8 b. The purpose of the research component of the project is several-fold, and aims to answer the following questions: 9
First, the research is designed to handoff in the intensive care units 0 at Harborview and University of Washington Medical Centers. Second, this research will investigate whether implementation of a 1 standardized verbal handoff curriculum (IPASS) will result in improved provider perception of the quality and completeness of 2 handoff. Third, , this research will investigate whether implementation of a standardized verbal handoff curriculum will result in 3 improved patient outcomes as measured by de-identified aggregate patient data from the Center for Clinical Excellence indicators. 4 5 B. RESEARCH PROCEDURES INVOLVED. 6 1. Provide a complete description of: a. the study design, and b. sequence and timing of all study procedures that will be 7 performed, e.g., volume of blood, size of biopsy, drug administration, questionnaire, name of psychological test. Provide this 8 information for each phase of the study (pilot, screening, intervention and follow-up). Use lay language. Attach study flow 9 sheet, if available. 0
A. Quality improvement intervention: implementation of the IPASS curriculum 1
The IPASS curriculum will be introduced to care providers in the ICUs at Harborview and UW. Providers include resident 2 physicians, attending physicians, fellows, and advanced-practice providers. The three components of the curriculum are 3 as follows: 4 1. Two weeks before the care provider begins to work in the designated ICU, an email will be sent to them with a link to 5 an online teaching module. This module will take 5-10 min to complete and will educate providers on the mnemonic 6 IPASS and how to use it in their handoffs. 7 2. Within the first 5 days of starting to work in the ICU, the provider will receive an in-person refresher course that lasts 5 8 minutes. During this, they will be reminded of the mnemonic and given a pocket card for reference. The refresher course 9 will be taught by a team leader from the IPASS project. 0 3. At least once during the month, the provider will be observed during handoff, and verbal and written feedback will be 1 given by a leader from the IPASS project. 2 3
These three components of the curriculum will be implemented across all ICUs at Harborview and UW, but this will be 4 accomplished gradually and in two phases. 4 ICUs will be randomly assigned to receive the curriculum in Sept 2015, and 5 the remaining 5 ICUs will receive the curriculum 3-4 months later. This will facilitate a before-after comparison for the 6 research component of this study. 7 8 B. Research: recruitment, enrollment and consent 9
Consent forms for intervention subjects and control subjects will be emailed to using conglomerate list-servs (group emails for 0 each residency). The email will contain an untraceable link (catalyst survey). The survey will ask the viewer to review the 1 consent form (attached) and indicate their choice for voluntary participation with an electronic signature (click button 'yes' or 2 'no'). The survey will also ask for a cell phone number and individual email for data collection from the research subject. Cell 3 phone numbers and emails will not be shared outside of the secure platform (data security details under "Research: Data 4 Collection" section below).
6
The subject population is comprised of faculty, fellows, resident physicians, nurses, advanced practice providers, and 
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Qualtrics is the company which will be managing our text messaging to ask survey questions. These questions do not 5 request any personally identifiable or sensitive information. Although Qualtrics uses cell phone numbers to collect data, the 6 company has assured us that cell numbers and all data collected are strictly confidential and will not be shared with a third 7 party. All data is firewall protected and is compliant with UW data security standards. (see attached security document). o "Units" within a group. For most research, a group will consist of individuals, such as children aged 8-12, or 4 individuals with high blood pressure. However, this will not be true for all research. Examples of groups with 5 "units" that are not individuals: 6  Dyads such as Alzheimer's-patient-and-caregiver, with one group of the dyads assigned to one intervention 7 (e.g., behavioral modification) and another group of the dyads assigned to a comparison intervention(e. NOTE: In your periodic Status Report, you will be asked to complete the table below with your subject numbers. While developing your research protocol, please plan ahead so that you will have an accurate record of the subject numbers above. This is for illustration only. Do not complete this The subject sample will be comprehensive and representative of the diversity (age, gender, race, ethnicity) that exists amongst all 3 faculty, fellows, resident physicians, advanced practice providers, and registered nurses in the study units under investigation. Those that are not faculty, fellows, resident physicians, Advanced Practice Provideres, or registered nurses in the ICU.5. Describe 1 the subject recruitment strategies you will use for each group of subjects. (When applicable, you should obtain letters of 2 cooperation from agencies, institutions, or others involved in subject recruitment for your research records. Do not send these to 3 HSD or the IRB.) 4
Faculty, fellows, resident physicians, advanced practice providers and registered nurses will be contacted via e-mail prior 5 to initiation of the studyto inform them of the research project. Faculyt, fellow, Advanced Practice Providers, and resident 6 physicians rotating through a study ICU will be identified via academic administrative resources such as MedHub and 7 individual service director's records. Registered Nurses providing care in study units will be identified through accessing 8 employment records of the University. All providers' involvement in the research will be voluntary and anonymous. 9
In order to participate in the study, providers will need to respond positively to an e-mail, providing their contact information. 0 Providers can opt out by not responding to the e-mail, or responding negatively. Study participation will consist primarily of 1 providing subjective feedback via e-mail and text message survey. Participation is therefore a private rather than public endeavor, and 2 the identity of study participants will not be disclosed outside of the research team. Faculty, fellows, and others in a position of 3 authority or supervision will not know the identify of providers who opt in or out. Thus, risk of coercion is minimal, and the risk to 4 the provider of not participating is zero. 5 6 6. Explain who will approach subjects to take part in the study and how this will be done to protect subjects' privacy. 7
Subjects will initially be contacted by e-mail asking for voluntary participation. If the subject wishes to participate he/she 8 will fill out an electronic survey and consent form. Providers who choose to participate will be contacted at the end of 9 their shifts, sometimes daily, by text message to their cell phone via secure electronic data collection platform. Data 0 collected from this survey is anonymous and will not be associated with the resident's name, phone number, or e-mail.
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The names, phone numbers, and e-mails of subjects participating in the study will be destroyed at the conclusion of 2 the study. All participating providers will be informed regarding the design and purpose of the research. They will be informed that 5 their involvement in the study, and thus their responses to the questionnaires are optional and anonymous. Subject consent will occur electronically and could be accessed at this location.
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E. RISKS AND BENEFITS 3
In order to approve the research the IRB must find that risks are reasonable in relation to anticipated benefits, if any, to 4 subjects, and the importance of the knowledge that may reasonably be expected to result. 5 1. Describe nature and degree of risk of possible injury, stress, discomfort, invasion of privacy, and other side effects from all study 6 procedures, drugs and devices (standard and experimental), interviews and questionnaires. Include psycho-social risks as well as 7 physiological risks. Include risks of withholding standard care or procedures if this is the case. Do not reference the consent 8 form. 9
The research will include optional, anonymous written surveys of providers. There is a theoretical minimal risk of harm 0 to reputation if a participant commented on inadequate sign-out skills on the self-assessment portion of the written 1 questionnaire. However, this risk is eliminated by the anonymous nature of the questionnaire. 2
2. Explain what steps you will take to minimize risks of harm and to protect subjects' rights and welfare. (If you will include 3 protected groups of subjects (minors; fetuses in utero; prisoners; pregnant women; unviable neonates; neonates of uncertain 4 viability; decisionally impaired or economically or educationally disadvantaged subjects) please identify the group(s) and answer 5 this question for each group. Please also complete the SUPPLEMENT: Protected and/or Vulnerable Populations.) 6
The risk of harm is eliminated by making sure the written surveys are anonymous. 7 3. Is it possible that you will discover a subject's previously unknown condition (disease, suicidal intentions, genetic predisposition, 8 etc.) as a result of study procedures? X No Yes If yes, explain how you will handle this situation. 9
4. Describe the anticipated benefits of this research for individual subjects in each subject group. If none, state "None." 0 Subjects will learn a standardized verbal handoff curriculum developed by Boston Children's Hospital that has been 1 shown to decrease medical error due to communication error between medical providers. 
